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(57) Abstract: 

PURPOSE: A method for forming a capacitor of a 
semiconductor device is provided, which dose not 
need a specific process for forming a seed layer in 
using an Electro Chemical Deposition method and 
prevents a diffusion preventing film from being 
degraded in a next thermal process. 



CONSTITUTION: The method includes eight steps. 
The first step is to form a contact hole for an upper 
electrode which penetrates an interlayer dielectric 
film and exposes a silicon substrate. The second 
step is to form an iridium film(14) on the surface of a resultant of the first step. The third step is to form 
an amorphous Si-lr-0 film(13) to the boundary surface between the silicon substrate and the iridium film 
by performing the first thermal process under an oxygen atmosphere. The fourth step is to form a 
sacrificial film on the upper portion of a resultant of the third step. The fifth step is to define the lower 
electrode area by selectively etching the sacrificial film, but expose the iridium film into the contact hole. 
The sixth step is to form a conductive film(16) for the lower electrode using an Electro Chemical 
Deposition method on the upper portion of the exposed iridium film. The seventh step is to remove the 
sacrificial film and the exposed iridium film sequentially. The eighth step is to sequentially form a dielectric 
film and a conductive film (18) for the upper electrode on the upper portion of a resultant of the seventh 
step. 
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33*! QilSEI ?HnH AJEi Oil St!" 20IQ. 

ffEfll QilSEI ±7V= 3711 RAM(Random Access Memory)!!- ROM(Read only Memory)^ Si 
QK mol, RAMS QAI DOIUSJ a (Dynamic RAM, OlSr DRAMOIBh ^EH^!!2 (Static RAH)£S LHNAi 

01, 01 SDflAlE ORAMS 17H2J e ^^Ei (transistor )£r 17H°1 2HII8AIE1S V\W B*|fll(unit cell)0| 

=?^\o\ s^EQiiAi y\s seiupi msm onsei aiss ^Eo-kh sick 

*TS, 3S*m°l 3^(H1 Oi)SE|2J glfOI 4HH*i S?rEICH S«|Oii= 256M ORAMOIU 13 DRAMOI gf 

iTBTtlOB eSurU SID. 

0121- SOI 0RAM2J gSJE^r £0}S4* 01123 M2| 256M DRAMHJ g? 0.5*nT, 7|g:?3fi£ 

§3 ?HHBAIE1°1 0.3^mT)l§rS 5[0W0^ tiCh Qiat* QISS 256M DRAM 0|£>MH1AJ^ gEH 

21 »£H 3301 A| A r g£lzr 7|&0| MOPI ARSKQ 2iD- 

^, 64M DRAMOI A1 A»HOI 2 o^^goj SiOVSiX AFgShOi 5HSHA1E1M 2°- g 

flth 5HHHA|Ej^M ^o-tfl £l*BAlzr ^JMS ^CHth 071 SHAIEI^h 

a 3^21 6HH71- S0|0t*iO. 

0IE1S!- 0|°-S ?HIHA|@±2J SfrMM £|sH 3 ME|£ »SKH S1AIEJ3 XISDCT 0ICH1 CHt!" 9^? 

71- TJ^EIII SiQ. 5HSHAIE121 S^^M £loBAI 3*rS! ^£2J 

!E& EH**! 7HSHA1E1 ^2 BN?« MEI^EI^S Afgsfe ?IS g OjE1 ?M ?iaOI SietS Hr 
?r SID. 

3HU, 256M DRAM Oi&SJ ±XHH!AI~ 7I£°1 ONOfOxide Nitride Oxide)?;B£2j ?HiflAI§j^ 

m mopi ?i^n □ oi# ^mm ^e an, sasis som *ioB 3 a mstvw g 

0 ggi^oi *a*ra *ii£e:>ra ^moi 1*01x1= saism aa. 

01 £1- US SfllES SHlo-pi WHAI, Sa*HS« SEH 0N0XIS21 ^M^Qil bJltfH fiD 

g 5^ t+miO&&), (Ba, Sr)TiO,(BST)g21 3SSM§M 7H1A|E1°1 SSai^S fflgoFTil 

astch 

3^HL 01 £[■ 3°2M^BJ ?HHBA|E|2J u^S^Oil CC|€r 37il &-EhX|7fl El 01, J\^J)m 

2] Eg^sihss mi £ioii g^sag uh ^rS z^t* z-^msm uefsd3 sick 

PJEM4, gEHOil AI-^^hQ MEI^EIE CHi! H ^^(Pt), OIEIS(lr), SM(Rh), ^EOh(Ru) gej S^OI 3 
SSSI ?HSHA|Ei2] S^gS 71SEI3 SiQ. 

si ^sWmazm sstr ^ seiMEi3£r s^a^ akjioii ^Ei?(si)^ ^twg &xi 

$P\ ?mO\ TIN, TaN, TiAlN, TaSiNSh BSje«Nitride)«2| »^Al^e Afg^l-01 StQ. 
3E1LK OIM Stl-StTI SSSSO^^S # 3^011 Ai ^ ^X-IEI ^ tttm m° 

3\ Tasamftg ti&tm Eioi 3sasi^2| o 2MS &^ai?is srseia Eti-, ^kii^chi 
SAiefe ^4 ssei ai 2£§ 3°, sgai ^oi *imEizr sasoi siaa. 

E£t^, 0|S>rlT£ SS^Tll 5:°|SEH( 0 hmic contact)! ?|tfOJ SEI4'E|^ ME1 

321-SJ AW! Oil ElEte^EIMOIEU 3^M^E|A|-01Eai- ^ Z^mmm Mgtt^W, 0l~ Sx-fl 

g^rAI^I^ aei^S ^S^I-3 2iQ. 
ttS, S6J^!^S (stack) ^CT^ 3S3iil ?HSBA|E1 ^« A| MQ ^^tl 3^Sg2| 3WMM 

teizT^, oieim, ^eh&iu- as 3 ^oi goit^i &s s«isoi siCK 

OlEIti- ^11 3^tra S^|t^g^T(Electro Chemical Deposition, ECD)^# M^tm o^^^S 

Msiras aie^ sisia. 3au 0121- aoi tcmm me^ 0^2^ ^ssss 

gst(Chenical Vapor Deposition, CVD)^ MEI 71^ S*T(Physical Vapor Deposition, PV0)EM A|- 
SO AIEff(seed layer)^^^gM ^fi^ §C£ 01 OH UIB 4= g^hOil 2J« i^2J 

oi Taera- saisoi so. 

stm, oiEiti- saiae ssaai^e mis^ ^im asi^s^ §^ 3^aa ?hsbaiei2f ^a^ 

a 5HIBAIE1 tiSSS AlOilE ^gEJ3 SiD. 



B ECDSS ^g§rS3A| ^E°l AIE© HIST 4 Si3, §S§0fl 2|« ^&7q°t 

21 §trM &Aim h 4 WIEHAJEi SS&ag ^S^feCfi 3 ^301 SiQ. 
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g?\ grgspi ?it!- b ^s^, 5§°j sz^ss^s shg-sKM gEi5?i5*e ^bm?\= 

§ 5BJ5B *01 BM; *U1 B70B OhS Sxfl 75 I9i COBh OlElgsjM t*£^ *02 

BM; #5 S$l7|0Ui *fll§3S§ ^Al5H31 ^1 gEI57IS2* g?\ 0IEIM°|2J 7fl3M Si- 
Ir-O^ie *fl3 B?B; X1I3 B2HB D>S Sxfl 75 £^Qi] il^M «3or~ «14 EPfl: ^| 

MS B71I; in^E! Oia§Sf 3I?li^gsrSl A^goKfl 2£^§ ^^of~ MS 

BM; USefl ElTisKQ, bim^ OlElg^e *U7 B*l; SI 31 75 ^QU SSxfl 

^ q, A^g^g g£°if AttllS SSSfe HI8 B2IM S^Ktt OI^OiSCK 

OluK g g^OI ^ufe 7l#gOWfl/d S#2J TH^Sw ^hS XtfF B A^M gOloWl £AI 

« ^ §£S cpAflol ^So^l SIMM, S «^o, ^ § u^*]- gAINS £3© 
gg5K7|S El-Q. 

£ la LHXj £ 1f= S SS^j g^AIOHOil ffl-g 3SS1 JHUAIEI «S §§£07ci-. 

B 6! AIMS S!*L £ laOfl £A|£! HI-2I- 1T0I g El =71 5(1 0)011 CHtD £^ SgjAI^Ei, UI^E}£! 5 
*Jtt £S°J ggg 2tm3, 3 2raMAI ^gS £EI5 tfir^(#Z^SS»(11) fe^M £EI= 

S»5t<SiH,)(12)e g^ft!" 3t, £EI5 84^(12) S £EI5 tf»s«11)e *«3 £ E -»*i2tfK)| gga 
?I5(10)M ««S S± M?H73^E12j gtJ-OI b:^E|£S seh^ # *JS*mh OlfflL £EI = gS*5}<12)g 
300 ~ 1000 A g£°J ^JSIS *j2oK3l, fiEIS #£^(11)011 bloH *j2K5S|HPF £2 

aEi2*+»a»sKsioji)£3 mm $ aa. 

□E^S, £ IbOil £A|£! b r 2r ITOI m\\ 75 ^¥ £9M CCfEl- a^r e^(Cheniical Vapor 
Deposition, CVD)^^^ 0IEi§( I r)^(14)m 100 - BCD A g£2J ^JJfl^ Sf?i| g^tJ- #5 ^ 
^ElM ^A|§HM ^El^7l5(10)]lf 0|Eie5f(14)2| 50 - 200A g£2J ^IJiJM b|g§2i 

Si-lr-0#(13» S«tH>. 0171AI, Si-I r-0#(!3)^ 01^ HSSa^ ^ ^Ajufe ^ g 

A| ^EI5^I2-(10)^S S-XIS 4^ ^Ahu^o^ ^tloF 

P-gHS, £ IcQil EAIS d|-2h ^01 21 75 ^Qil 2000 - 15000A =]J||S H^^sj-^(15)M 

g^ ^ ?H IIH A| Ei S^S^OI SSS 0|Eie^(14)0i b:#E|£s £j^m^(15)M aiehaizh^ 

U-. OlttH, aaifa^KIB) MIS- US6(undoped silicate glass) S.~: PS6(phospho silicate glass)e 

Ai-gohoi sa&Q. 

QgHS, £ ldCHI £AIS UY2t SOI ECOB^S ^j^fe tl-^S^g S£^(16)S SStK^, 

OIUU, §F¥S^S aS9«16)S ^3(Pt)M AFgslOI ^E|^ 1^(13)^3^3 0|E|g^(14) ^0||A| 
2000 - 15000 A § £2| ^JfflS SStHIh 0|EH, ECra^ icgS 0|EiM5«14)# A|E#^S AfgSKM ^ 
Alt^Q. 

Q^^S, £ leDfl £A|£! \m ^01 3^^5^(15)1 bL^s| 0|EIBe«M)« il^^^S 731 

7it]-Q. OICHAi ECOS^S ^St^ u^S^g 23£^(16)°J $mO\ 300 - 850*c ^£°1 

15(N.O OFs^(Ar) ^?!?I01IA1 5- 1802 ^^^^S (Rapid Thermal Process, RTP)g fiAluF 

oi-m^s^g S£5|-(i6) niee sstJQ. 

TJ^uKM, £ If Oil £A|£! W9i ^01 CVDSS AFgoKM SSI 75 ^¥011 2Sax-fl^(17)g 80 - 400 A 
S£2J ^)J1|S ^^tl" ^ 3 ^Dil fe^S^g 2£^(18)g CVDSM A r go|-O1 300 - 10M)A g££1 i= 
1HIS S«t?Q. 0ICHA1, ^^j^s 2£^(18)HF H°2j^^(17)e &SaA|?PI ?im01 550- 850-c g 
££] 2£0ilAi Ah5/^5(£S 0FS5)2J ^fe^iai 32 ^ggg ^AloKfl &£» 3^ 

SXfl 5HSBAIE1 ^^SSM ^S^tQ. 0|HH, USSaSfd?) S«g #§S^ BST, TaAff Ai-gol- 

di, gj£°^(i8) oiEie> ^eussf g§§ A^tia. 

^ISLI- ^01 01 ^01 XI ^ B ^S°> OIEI^^ ^EI^I5 Si-lr-0#0| »^&AI 

°| °| ^ojg^^oj gAIOj] ^tl^r£^ ^1-3, £ti" D|E|§^0| S£^M ECOg^S ^ 

SthOfl SiOiAi AJ£#2| «^-D|-AI ^tS^K^ t.^S^, 21 4=M ^5A|^Q. £§]-, Si-lr-®^ 

jjaoj ^ «g§ ai 7^i^2#oi t*2EiAi u\±m msm 

£ ^S°l A^g HH^th ^AlWIOil CEI-Ei- 71 7|#32iSLi, fe^l^ ^AjDll^ 3 

e 50IDI 3 w*^ ^i*r aoi QY^m ^eimoiot t!CF. s ^s^i gora g^Ei 

^FEI-3 £ Ah^Sl ^^i LHOiiAJ DS^ ^AlOll^i- ?^t*m Q\tm ^ 2iM 2101 CK 

SstJ S gAIOJOJAJ^ ?HIHA|E12J °Sai^o S 3°SS|9f§ A^SFS^U (Sr. Bi)TaJl(SBT), 
Pb(Zr JI TU-,)a(PZT)a 2f^a jflM AFS^ UH£ £ ^£ ^g§Q. £^, ECOSM ^§^10) 
^§ S£^ Mil t!2traHLL OIEIM, ^EflsHi- ^2 2^£g E □ ^goi ;fe§fQ. 



B ^SS S§ MO) ?H5IA|Ei ^SSSM B^Sora, Si-lr-0#2| SJS^S gS§§ 
^2 3S0BA! ^Al^- ^ SiOl S ?HDIA1E1 TH^r^EJ 2^1- S1Q. 
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(57) 3?<2i i34* 

i. i§5j SZi^Sefs gSI57ISS ingAI7l^ S^S^g §2ofS 7311 

97fl; 

#71 m <Lmm am em ?2 ase oiagem sss^ *02 97H; 

Aei g*|7|0Ui *B1gS3§ ^AJSbCIl #71 £357192* 691 0l£|g2{ei 70 9011 Si-lr-OSf! 
«2SI= 7313 370; 

#71 7313 978 s Dm Sill ?2 #^(HI agem SSSfe 7314 971 ; 

#7i ats^m sej^^oi sm^s^ s^e ssisi-a. 4^1 ^ess lh2j #71 oiEie^ioi itgasp 

Sfe 7315 9711; 

#71 OIEIM^ 27ia^g*rg# Alg5t01 sl^S^g 7316 978; 

#71 f|«sm 7J718H1. kgS #71 0|E|§5|g 73l7)o^ 7317 97fl; S! 

2 in #^on ssas* s #^s^g ss^g siais 731 8 9711 

g SfeJSKM 0I^CH7q= &Eifl ±AT°1 3HI8AIE1 

§^2. flltMSlOIAI. 
#71 7317 9711 ^tS 

#71 Sl^S^g 9SSM?I7I Sltt *ll2S33e £Alol^ 7319 97111 □ 5tfSh^ 31M ^1° 

3. 731 W S.= M2&M SiCHAI, 
#71 SSSI 5|-0I 2£3S||°t E£ SSSastae ^9^2 Sfe s!-ejii ±a>°i ?hihaie3 *<s&b. 

73ll*KHI SiCHAI. 

#71 OIBIM^-g a^7l#g=TBM AfgolOI 100 - 500 A §E2J ^H1S SSofe 21 § 1§£S S|~ & 
5.M iATHJ 7HHAIE1 

g^*!-5. 73I2&HHI SiOIAI, 
#71 7319 9711 

300 - 850*c ms. SE°1 li 0H5 S9I7KHIAI 5 - 18Qi g9 2^i5Si £A|5l^ 31m ^9 
£g Sle i»21 3HIHAIE1 

g^tJ 6. 731 ItJ SE£ 731 5B0I SJOI A3 , 

#71 Si-lr-02,^ 50 - 200 A ^JfflS *JSSh= 21 § sgog § fe ±xjoj 3H1AIE3 §2^3. 

7. 731 1*> E= 731 2&HM 2JDI A| , 
#71 *ts#S3S ^£2} S ^71 #^S^g 2E D -t§ 0ISI§, ^EIIh § CH1=. 5|LI3 21s §3£ 

s m= ej-sai ±»°i ?hihaiei sssa, 

SB 
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